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Thwaites Glacier

Marine ice sheet with overdeepened basin — 65 cm SLE
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Subshelf melting controlled by access of CDW
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Subshelf melting controlled by access of CDW

Dutrieux et al. 2014
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Climate variability affecting Antarctic subshelf melting
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Model setup
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De Rydt, et al |(2014)
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Results
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Results: Ocean variability introduces variability in glacier retreat
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Results: Single ensemble (amplitude=300 m, period=70 yr)
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Results: All ensembles
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Mechanisms for delay in mass loss

1. Asymmetric melt forcing — primary mechanism (~75% of delay)
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Mechanisms for delay in mass loss

1. Asymmetric melt forcing
Warm ocean cavity can’t get much warmer:
Bottom of thermocline near sill depth
* Deepening CDW — lower ocean temperature at GL
Shoaling CDW — little change in ocean temperature at GL
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Mechanisms for delay in mass loss

2. Nonlinear ice dynamic response to ice shelf melting
— secondary mechanism (~25% of delay)

* Decreasing melt — large decrease in mass loss
* Increasing melt — small increase in mass loss
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Conclusions

Ocean temperature variability affects grounding line
evolution and glacier mass loss

 Variable runs always retreat /less than steady runs
—Consequence of local ocean density structure and bathymetry

* 10% less SLR for plausible large amplitude, long period
variability after hundreds of years

« Effects small (~3%) for realistic (?) modes of variability

« Caveats: parameterized melt, simplistic variability,
uncertain bed topography
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Related work

Ice Sheets

 MALI AIS & GIS simulations ===
(ISMIP6 & beyond)

* Improved ice sheet physics
(calving, subglacial hydrology, GIA)

Animation: John Patchett (LANL)

Climate
 Prognostic subshelf melt rates in E3SM ===

« Coupling of MALI and
MPAS-Ocean in E3SM

Sea Level

» Regional sea level projections from
ice sheet, glacier, and ocean changes
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